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Common Alteration Mineralogy in Hydrothermal Systems
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Temperature - K activity Diagram
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Outline

« Characteristics of alteration minerals & assemblages illustrated in the pH-
temperature table

e Using the table to interpret alteration minerals.
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Why identify alteration minerals?

information on hydrothermal conditions.
* The minerals typically occur in zones that reflect changing conditions of

formation.

* The recognition of alteration mineral zoning can help identify hydrothermal fluid
channelways and may provide vectors to mineralisation.
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Characteristic

Alteration Minerals & Assemblages

The pH — temperature table has been subdivided into alteration types with
diagnostic mineral assemblages.
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Silicate Alteration Minerals - characteristics

Increasing fiuid pH

silica minerals kaolin minerals Illite — smectite chlorite minerals

poorly crystalline
quartz hyllit
pyrophyllite : :
S epidote + amphibole
# Al, Si, OH q q minerals
crystalline muscovite

Ca, Fe, Mg, Al, Si, OH
l K, Al, Mg, Fe, Si, OH l
biotite
K, Fe, Mg, Al, Si, OH

Al Si l

pyroxene
Ca, Mg, Fe, Si

andalusite

increasing temperature
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Using the table to interpret alteration assemblages
In mineral exploration
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XRD Summary Results — HS System - table

Minerals 20 21 22 23 24 25 26
Pyrophyllite major-dom major
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Kaolin Group trace trace minor trace
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o
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? ? B
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)
Sample
Sample ID Type Description Mineral 1 Mineral 2 Mineral 3
DBO01A Outcrop Fine gr'd porphyry? pale brown alteration Kaolinite Dickite
DB001B Outcrop Fine-gr'd porphyry? very pale alteration, sparse hematite microfractures Dickite Kaolinite
DBO03A Outcrop Very pale clay altered Dickite Kaolinite
DB003B Outcrop Very pale clay altered Dickite Kaolinite Topaz
DBO003C Outcrop Very pale, clay altered Dickite Kaolinite (trace Topaz)
DB004A Outcrop Pink porphyry, sericite altered Sericite Kaolinite
DBO004C Outcrop Pink porphyry, sericite altered Sericite Kaolinite
DBO05A Outcrop Felspar Porphyry, east of silica zone, pink with sericite Sericite Kaolinite
DBO005B Outcrop Felspar Porphyry, east of silica zone, pink with sericite Sericite
DBO06A Quarry Very fine-gr'd porphyry, pink Sericite Kaolinite
DBO006B Quarry Pale clay altd volcanic(?) with local ferruginous stain Kaolinite (trace Sericite)
DB006C Quarry Pale green altd fragmental(?) volcanic Sericite Kaolinite
BM1001D Outcrop Silicified Qtz porphyry? Pinky-grey with diss hematite spots Kaolinite Pyrophyllite Topaz
BM1001E Outcrop Qtz Porphyry? Very red, fine-grained siliceous Alunite Kaolinite
BM1002A Outcrop Fine-gr'd Porphyry? Red alteration (Fine-grained, hard) Kaolinite Alunite Pyrophyllite
BM1002B Outcrop Fine-gr'd Porphyry? Pink-Red alteration (hard) Pyrophyllite Kaolinite
BM1003B Outcrop Outcrop at top (v rocky), pale alteration with yell-brown coating Alunite Kaolinite
BM1003C Outcrop Outcrop at top (v rocky), pale alteration with yell-brown coating Alunite Kaolinite
Fine-gr'd Porphyry? Pale grey, fine-grained, hard, with hematite
BM1004A Outcrop fractures Smectite

Lantana Exploration - TLS Oct 2008




Drill Log - descriptive

From To Style Int Description
21.5 24.7 d m Weakly disseminated KFs alteration with locally developed moderate Chl.
24.7 32.6 d w Weakly disseminated KFs alteration with locally developed moderate Chl.
39.7 40.8 d S Pervasive strong Chl replacing KFs & Hblende
83 83.5 p i Strong Chl and Ser - texturally destructive
83.8 89.3 d S Strong clay alteration of primary KFs.
Local disseminated pink secondary KFs.
153.2 160.2 p S Pervasive dark green Chlor alteration.
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XRD Summary Results — HS System
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INCREASING TEMPERATURE

INCREASING pH
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Demonbanga

Blairmore
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Blairmore — Demonbanga

Dickite
Kaolinite
Diaspore
Topaz
Sericite
lllite-Smectite
Smectite

The minerals occur in a variety of assemblages.
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pyrophllite-alunite

s
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kaolinite-pyrophyl-lite-to'pc_f:iz i
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pyrophyllite-kaolinite-diaspore
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dickite-kaolinite-topaz
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sericite-kaolinite
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montmorillonite-kKaolinite
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INCREASING pH

>

Hal Hal,Sm Ch-Sm/Ch—
Silica Silica Sm il Silica E
" K.sm | Silica s'c':""a Zeo |3
silica Silica b ctbo | &
+/- Sid ©
K,Sm | smcb [Ch-Sm/Chichichsm|S
K Q+/-Sid | Q/Chd sm-g"c"'d Qchd |3
b T
w Q K,1-Sm Zeo :
] =]
":: Q+-sid | 1-Sm cncp | Ctbo |3
- Q/Chd I-Sm
é K,Dik K,Dik Cb Q/Chd |ch, Q/Chd
Q+-pp | W-Sm Ad/Ab
E Q+/Sid I Ch,l CtiDo
E Dik, | Q (Lt
- Q+-sid | Cb Q.Cb
2
ﬁ Ser =
<C Fsp
w Q Q,Ch
5 Pyr Cb Ccb
Z Ser
-_ Q
Mical/Ser | Mica/Ser 'f:icaig:r Act,Q TQ
Pyr,Q SPs Fsp,Ch Ct/Do
y Q,Cb Q+/-Ch sp,
Bio,Act Cpx,Q
Mica,Q Mica ? i
Fsp,Q Ct/Do
+/-Cb Fsp P
~And .M m Q+/-Ch Ga,Q
\ Corg® | Miea BioFSP 1 wo,ves
Cor,Q Cpx,Mt Mt
Silica |Alunite| AI-K | Kaolin I-K Illite Ch Calc-Silicate
Group | Group | Group | Group | Group | Group | Group Group

Epithermal

Porphyry = Mesothermal

Lantana Exploration - TLS Oct 2008




Demonbanga

PIMA Mineralogy
Rock Chip Samples

sericite dominated

dickite kaolinite dominated

_ pyrophyllite dominated

almite {- pyroph/dickite kaol)

Blairmore
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Demonbanga

PIMA Mineralogy
Rock Chip Samples

sericite dominated

dickite kaolinite dominated

pyrophyllite dominated
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Demonbanga

PIMA Mineralogy
Rock Chip Samples

sericite dominated

dickite kaolinite dominated

pyrophyllite dominated

alunite (- pyroph/dickitekaolp

52 diaspore
% topaz

Blairmore
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